In Iran, induced abortion (hereafter referred to as abortion) is strictly prohibited except when a woman's life is endangered or her fetus is diagnosed with a disease or defect that is recognized as an exception by the country's Legal Medical Organization. 1 If none of these conditions is met, a woman who wants to terminate her unwanted pregnancy must resort to a clandestine and possibly unsafe abortion. Little is known about the extent of maternal mortality and the health risks associated with unsafe abortions in Iran; according to one indirect estimate, 5% of pregnancy-related maternal deaths are due to postabortion complications. 2 Many women who are admitted to the hospital for postabortion care have symptoms such as nausea, vomiting, diarrhea, lower abdominal cramps, extensive vaginal bleeding, infection or psychological distress. 3 Policymakers and program planners require accurate information on abortion incidence and patterns to assess the extent to which women experience unwanted pregnancies and to determine how to allocate resources for contraceptive services and supplies. The last indirect assessment of abortion incidence in Iran relied on data collected nearly a decade ago: 1 The lifetime abortion rate was estimated to be one abortion for every four married women of reproductive age, which translated to 73,000 abortions per year. The estimated rates varied widely among Iran's provinces, depending largely on levels of religiosity and use of modern contraceptives. This earlier study speculated that the abortion rate would decline if women who were using traditional methods adopted modern ones or were informed about the availability of emergency contraception. Updated information on induced abortion is needed to determine the current levels and correlates of abortion in Iran.
In Iran, induced abortion (hereafter referred to as abortion) is strictly prohibited except when a woman's life is endangered or her fetus is diagnosed with a disease or defect that is recognized as an exception by the country's Legal Medical Organization. 1 If none of these conditions is met, a woman who wants to terminate her unwanted pregnancy must resort to a clandestine and possibly unsafe abortion. Little is known about the extent of maternal mortality and the health risks associated with unsafe abortions in Iran; according to one indirect estimate, 5% of pregnancy-related maternal deaths are due to postabortion complications. 2 Many women who are admitted to the hospital for postabortion care have symptoms such as nausea, vomiting, diarrhea, lower abdominal cramps, extensive vaginal bleeding, infection or psychological distress. 3 Policymakers and program planners require accurate information on abortion incidence and patterns to assess the extent to which women experience unwanted pregnancies and to determine how to allocate resources for contraceptive services and supplies. The last indirect assessment of abortion incidence in Iran relied on data collected nearly a decade ago: 1 The lifetime abortion rate was estimated to be one abortion for every four married women of reproductive age, which translated to 73,000 abortions per year. The estimated rates varied widely among Iran's provinces, depending largely on levels of religiosity and use of modern contraceptives. This earlier study speculated that the abortion rate would decline if women who were using traditional methods adopted modern ones or were informed about the availability of emergency contraception. Updated information on induced abortion is needed to determine the current levels and correlates of abortion in Iran.
The present study is the first of its kind to provide direct estimates of abortion levels in Tehran for both all women and selected subgroups. It uses the most recent retrospective data to estimate the abortion rate and the proportion of known pregnancies that end in abortion for the population of married women in Tehran, to examine variations by women's demographic and socioeconomic characteristics, and to assess reported reasons for having an abortion and the contraceptive method used at the time of conception.
METHODS

Data
The main source of data was the Tehran Survey of Fertility, conducted by the author in August 2009 in the nation's capital. Modeled on a standard Demographic and Health Survey, the study questionnaire was designed to collect a wide range of data, including complete histories of live Volume 37, Number 3, September 2011
The percentage distribution of abortions by women's characteristics simply reflects the distribution of women in the Tehran population, and does not necessarily show that different subgroups were more likely than others to obtain an abortion. However, the abortion rates and the proportions of pregnancies ending in abortion across subgroups do show variation in the probability that pregnant women obtained an abortion, and are therefore good measures for comparing women's abortion behavior. In addition, because no registered, external statistics on abortion in Iran are available for comparison, this study compares its estimated total abortion rate with those in 12 neighboring countries, according to the proportion of women using modern contraceptives.
This study examined associations between having an abortion and 12 demographic and socioeconomic characteristics: age at abortion, parity (number of live births), ideal number of children, desire for more children, years of schooling obtained by respondents and their husbands, women's employment status, importance of religion (ranging from "very important" to "not at all"), ethnicity of respondents and their husbands, income level (measured indirectly by household monthly expenditure) and residential district (categorized as northern, central or southern on the basis of a cluster analysis of couples' schooling and household expenditure). Residents in the northern districts of Tehran are generally wealthier and more educated, and hold more modern attitudes regarding family formation and childbearing, while those in southern districts generally have lower socioeconomic status and hold traditional attitudes toward family matters.
Women were also asked the most important reason for having had an abortion in the five years preceding the survey; 71 respondents answered this question. Five women had had two abortions in this period, yielding a total of 76 abortions; they gave a reason for each abortion. Reasons were grouped into three categories: health-related (risk to maternal health or to fetal health, bleeding during pregnancy), fertility-related (to limit births, space births or postpone childbearing) and socioeconomic (economic difficulty, spousal relationship problem). To address the possibility of social desirability bias in these responses, 666 respondents who knew a neighbor, friend or relative who had had an abortion in the past year were asked the woman's main reason for having the abortion.
RESULTS
Abortion and Contraceptive Use
No respondents aged 15-19 reported having had an abortion in the year preceding the survey; the abortion rate was highest among women aged 30-34 (11.7 per 1,000 women), was 9.8 per 1,000 among those aged 35-39 and declined dramatically among older women (Table 1, page  136) . Thus, the age-specific abortion rates show an inverted U-shaped pattern ( Figure 1, page 136) . Furthermore, as shown in Figure 1 , the level of abortion was lower than that of fertility among women younger than 30. In generbirths, contraceptive use and abortions, as well as data on desired number of children and socioeconomic and demographic characteristics of women and their husbands. Thirty trained and experienced female interviewers collected the data during face-to-face interviews.
A three-stage stratified cluster random sampling design was used to identify married women aged 15-49 and residing in Tehran's 22 residential districts. In the first stage, enumeration areas were selected in each residential district; in the second stage, residential clusters were chosen in each selected enumeration area. In both stages, selections were based on probability proportional to population size. The sampling frame for the enumeration areas and clusters was taken from the 2006 census of Iran. In the third stage, 15 households were selected from each cluster by systematic random sampling. A table of random numbers was used to select the first household to be interviewed in each cluster. The remaining households were identified by dividing the total number of households in the selected cluster by 15 to obtain the appropriate sampling interval. One eligible woman from each selected household was then asked to participate in the survey.
To provide representative estimates of fertility-related health and demographic indicators, the study randomly selected 3,000 women. Interviews were successfully completed with 2,934 women, for a response rate of 98%. Among the eligible women who were not interviewed, the principal reasons for nonresponse were failure to find them at home after repeated visits and refusal to be interviewed. The nonresponses did not bias the results, as the excluded women were from different socioeconomic and demographic subgroups. Overall, 244 women reported that they had had at least one induced abortion. These women, who reported a total of 311 abortions, were the focus of the study.
Measures
Age-specific abortion rates are the number of abortions per 1,000 women in each five-year age-group; the total abortion rate is the number of abortions that a woman aged 15-49 would be expected to have during her lifetime if she experienced the prevailing age-specific abortion rates. The annual general abortion rate refers to the number of abortions performed annually per 1,000 women aged 15-49. This study calculated these three abortion rates from the reported number of abortions in the year preceding the interview. Because of the small number of abortions in the 12 months prior to each woman's interview (19), the three rates were also calculated on the basis of the number of abortions in the five years prior to the survey (76) per 1,000 woman-years of exposure to the risk of abortion. Finally, we were not able to calculate abortion ratios comparable with recent studies 4, 5 because the Tehran survey did not collect complete pregnancy histories and therefore lacks data on spontaneous abortions. Instead, we calculated the proportion of known pregnancies (live births plus induced abortions) that ended in induced abortion. al, the age-specific rates for the five-year period prior to the survey were similar to those for the year before the survey.
The total abortion rate for the year prior to the survey was estimated to be 0.16 abortions per married woman aged 15-49. Hence, on average, one of every six women of reproductive age will have an abortion in their lifetime if current age-specific abortion rates remain unchanged. Moreover, the estimated general abortion rate of 5.5 indicates that about six abortions were obtained annually per 1,000 women aged 20-49. According to the 2006 Iran census, the number of women in this age-group living in Tehran was 2,098,790. 6 Therefore, this study estimates that women in Tehran obtain 11,543 abortions annually.
The estimated total abortion rate for women in Tehran appears to be low when compared with the rates in selected neighboring countries in Central Asia and Eastern 'Europe, which range from 0.3 abortions per woman in Turkey to 3.7 in Georgia ( Figure 2 ). Though abortion underreporting is one possible reason for the low estimated rate for Tehran, the roles of contraceptive use, intended fertility and the probability of recourse to abortion should be taken into account. According to Bongaarts and Westoff, 7 variation in abortion rates among countries is accounted for largely by these three factors.
In the present study, 85% of married women reported using a contraceptive method at the time of the survey; 54% used a modern method and 31% used a traditional one. The most commonly used method was withdrawal (30%); fewer than 1% of women used abstinence. Among modern methods, the condom was the most widely used (16%), followed by the IUD (13%), female sterilization (11%), the pill (9%), male sterilization (6%) and the implant (<1%). Withdrawal was relied on by relatively equal proportions of women across age-groups, while women with one child were twice as likely as those with at least three children to use the method (not shown). 8 Compared with the countries in Figure 2 , Tehran has a lower abortion rate and higher use of modern methods. In these countries and Tehran, total abortion rates were strongly but negatively associated with the use of modern methods: The rates decreased as the use of modern contraceptives increased (r=-0.87). However, the association between the use of traditional methods and abortion rates was positive (r=0.30; not shown).
An estimated 8.7 of every 100 known pregnancies ended in abortion in the year preceding the survey. The proportion for the preceding five-year period was slightly lower (7.5 of every 100 pregnancies).
Correlates of Abortion Incidence
In one previous worldwide study, a woman's decision to obtain an abortion was associated with a number of demographic and socioeconomic characteristics, 9 which influence the decision mainly via three factors: the probability of having an abortion in the event of contraceptive failure, fertility preferences and effective method use. 7 Furthermore, these characteristics are assumed to influence a woman's decision either by themselves or as indicators of a woman's social or economic situation. For instance, the likelihood of having an abortion was elevated among women who had high levels of education, as well as among those who had a large number of children. 9 Table 2 (page 138) presents the percentage distribution of abortions and the estimated abortion rates and proportions of pregnancies ending in abortion across subgroups of women who had had at least one abortion in the five-year period preceding the survey.
•Age at abortion. The highest proportions of abortions occurred among women aged 30-34 and 35 or older (37% and 32%, respectively). The proportion of pregnancies ending in abortion according to age-group followed a near- 
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FIGURE 1. Age-specific fertility rates and abortion rates
Note: Age-specific fertility and abortion rates are based on fertility and abortions, respectively, in the year preceding the survey; both rates are per 1,000 women in a given age-group.
ly monotonically increasing pattern: It was zero among teenagers and rose to 20 of every 100 pregnancies among women aged 35 or older. Variation in the abortion rate by age at abortion was similar to that in the proportion of pregnancies ending in abortion, except that the abortion rate fell for the oldest age-group.
•Parity. The distribution of abortions varied sharply by parity. Childless women obtained 9% of all abortions, while those who had two children at the time of the interview obtained 53%. Although the abortion rate followed a similar pattern, the proportion of pregnancies ending in abortion did not: Nulliparous women and those with two children terminated 11% of their pregnancies, whereas the proportions terminated by women with one child or at least three were lower (5-6%).
•Fertility preference and desire. Nearly six in 10 abortions were obtained by women who wanted two children, and one in three abortions were reported by those who wanted a single child. Nonetheless, our abortion measures showed an inverse relationship between abortion and the ideal number of children: The abortion rate and the proportion of known pregnancies ending in abortion were highest (6.5 per 1,000 women and 8.6 of every 100 pregnancies, respectively) among women who wanted only one child, and both fell steadily as the desired number of children increased. Similarly, women who wanted no more children had the highest abortion rate and proportion of pregnancies ending in abortion.
•Education. The percentage distribution of abortions by educational attainment largely reflected the distribution of women and their husbands by schooling. However, the abortion rate rose monotonically as education level increased, with a sharp rise among women whose husband had some postsecondary education. The proportion of known pregnancies ending in abortion by women's schooling showed an inverted U-shaped relationship, in which the incidence of abortion reached a peak among women who had some secondary schooling (8.6 of every 100 pregnancies). In contrast, the proportion was 7.5 of every 100 pregnancies among women whose husband had only primary schooling, fell to the lowest level among those whose husband had 6-12 years of schooling (6.7 of every 100) and reached a high of 9.1 of every 100 pregnancies among those whose husband had postsecondary education.
•Employment. The vast majority of abortions were obtained by unemployed women. However, the proportion of pregnancies ending in abortion was higher among the employed than the unemployed (8.7 of every 100 pregnancies vs. 7.3 of every 100). Similar levels have been observed in the whole population of Iran. 10 The abortion rate was also higher among employed women.
•Religiosity. Most abortions were obtained by women who said that religion was very or somewhat important in their life. The proportion of pregnancies ending in abortion, however, showed an inverse relationship between incidence of abortion and religiosity. The proportion ranged 
FIGURE 2. Relationship between the total abortion rate and the percentage of women using modern contraceptives, in selected countries and Tehran
Total abortion rate from 6.7 of every 100 pregnancies among women who believed religion was very important to 10.8 of every 100 pregnancies among those who viewed religion as not too or not at all important. The estimated abortion rate also increased as women's level of religiosity declined.
•Ethnicity. The distribution of abortions and the proportion of pregnancies ending in abortion varied substantially by ethnicity. Though the patterns of abortion and ethnicity of women and their husbands were similar, variation in the abortion rate and the proportion of pregnancies ending in abortion by husband's ethnicity was stronger. Gilak and Mazandarani women accounted for only 9% of known estimated abortions, but had the highest proportion of pregnancies ending in abortion of all ethnicities (10.4%). Similarly, women whose husband was Gilak or Mazandarani accounted for 13% of abortions, but they had the highest proportion of pregnancies ending in abortion (16.4 of every 100 known pregnancies) and the highest abortion rate (11.5 abortions per 1,000 women). Their high abortion rate can be explained partly by the fact that women from these ethnic groups have the highest level of withdrawal use in Iran. 11 •Household expenditure. The percentage distribution of abortions by household expenditure indicated that nearly two-thirds of abortions were obtained by women in the third and fourth highest income quartiles. The proportion of pregnancies ending in abortion and the abortion rate reflect this pattern: The proportion rose from 4.1 of every 100 pregnancies among women in the first quartile to 11.7 of every 100 among those in the fourth quartile, and the corresponding rate increased from 3.5 to 6.4 abortions per 1,000 women.
•Residential district. Women in the central and northern districts obtained 43% and 29% of abortions, respectively, while those in the southern districts obtained 28%. The estimated proportions of pregnancies ending in abortion and abortion rates showed the expected pattern: The proportion in the central district was 7.9 of every 100 pregnancies, compared with 10.2 in the northern district and 5.6 in the southern district. The corresponding abortion rates were 5.1, 5.9 and 4.7 abortions per 1,000 women, respectively. 
Induced Abortion in Tehran, Iran
DISCUSSION
This study provides new estimates of abortion incidence at the population and subgroup levels in Tehran, where about 15% of Iran's population resides. This is the first study to analyze retrospective data collected from a survey of married women aged 15-49. The estimated abortion rates indicate that more than 11,500 abortions are performed annually in Tehran, and 9% of known pregnancies end in abortion. In contrast with women in most countries, where the incidence of abortion is highest among women in their 20s, 9 the current estimates reveal that women in Tehran are most likely to obtain an abortion in their 30s. Moreover, the incidence of abortion among married 15-19-year-olds appears to be zero, which may be largely due to a strong desire for childbearing early in marriage. However, respondents may have underreported abortions that were performed before marriage or during the engagement period. Taken together, the high mean age at abortion among married women in Tehran can be attributed to a rise in the age at marriage and a strong preference to stop or space childbearing in the mid-30s.
Unlike the case in many countries in Western Europe and North and South America, where U-shaped relationships between the proportion of pregnancies ending in abortion and age at abortion show high proportions among adolescents, 9 in Tehran the proportion was lowest among married adolescents. A similar pattern has been observed among married women in some Asian countries, especially those in Central Asia that have a Muslim majority population. 9 Possible reasons for this difference may be higher levels of nonmarital sexual activity and unwanted pregnancy among women in non-Asian countries, and a greater motivation for postponing childbearing until they complete their education or secure a job.
This study found that 9% of abortions were obtained by nulliparous women, including those who got pregnant before or during their engagement, or after getting married. It is likely that many other women who got pregnant during the engagement period and did not report their abortions either proceeded to get married quickly or terminated their unplanned pregnancy by seeking a clandestine abortion. Such abortions are usually underreported in demographic surveys, because nonmarital pregnancies are not socially or religiously acceptable. In addition, women who were childless or had two children had the highest proportions of pregnancies ending in abortion, suggesting that in Tehran, women have abortions largely to limit or to space births, or to delay the onset of childbearing.
The relationship between abortion and education level varies across countries in the region: A positive correlation between abortion and education has been observed in Turkey, Armenia, Azerbaijan and Turkmenistan, whereas in other Central Asian and Eastern European countries, less-educated women appear more likely to seek abortions. 13, 14 Although the present study found a positive relationship between abortion rates and couples' increasing
Reasons for Having an Abortion
•Fertility-related. Consistent with findings from 27 countries, 12 the most common reasons given by women who reported having had an abortion in the five years preceding the Tehran survey were fertility-related (47%- Table 3 ). The most frequently cited reason was to limit births (36%); women cited spacing births and postponing childbearing 5% and 7% of the time, respectively. The pregnancies terminated for the latter reason mainly occurred before or during engagement.
Among the 666 women who reported on why a neighbor, friend or relative had had an abortion in the past year, 61% cited a fertility-related reason (Table 4) : Forty-three percent said that neither the husband nor the wife had wanted to have more children, 4% said the husband had wanted no more, and 10% and 5%, respectively, said the main reason was to space births or postpone the initiation of childbearing..
•Health-related. For 32% of abortions performed in the past five years, a health-related reason was considered the most important: Risk to fetal or maternal health was cited 20% and 7% of the time, respectively, and vaginal bleeding during pregnancy in 5% of cases. Among respondents who knew a woman who had had an abortion in the last year, only 19% cited the reasons related to fetal or maternal health (12% and 8%, respectively).
•Socioeconomic. Twenty-one percent of abortions performed in the five years preceding the survey were undertaken for a socioeconomic reason: 19% for economic difficulty and 3% for a spousal relationship problem (divorce, separation or a partner's drug addiction). Fifteen percent of respondents who knew another woman who had had an abortion in the previous year said the main reason for them undergoing the procedure was a socioeconomic issue.
Contraceptive Failure and Abortion
Overall, 84% of abortions in the five years preceding the survey resulted from contraceptive failures; women who obtained the other 16% of abortions were not using a method when they became pregnant (Table 5) . Among all abortions, withdrawal had been used in 45% of cases, the pill in 16% and a condom in 11%. education level, the proportion of pregnancies ending in abortion by education revealed a more complex relationship. The inverted U-shaped pattern for women's schooling suggests that better-educated women and women with primary or no schooling may have stronger motivations to prevent unplanned births and hence have higher contraceptive use. By contrast, the U-shaped pattern found for husband's educational attainment may indicate that both less-and better-educated husbands play a greater role than those with an intermediate level of education in decision making regarding fertility control and abortion. Indeed, the high proportion of pregnancies ending in abortion among women whose husband had little education may suggest that the motivation for stopping childbearing is stronger than the motivation for spacing births or delaying family formation. Better-educated husbands may encourage their wife to have an abortion to achieve a smaller family. This scenario is consistent with evidence showing that more highly educated husbands in Iran mostly use male-based contraceptive methods, especially withdrawal, to limit childbearing. 11 Although a qualitative study 15 found spousal cooperation in choosing male methods to avoid the side effects of modern female methods, the present findings support the speculation that an educated husband in Tehran often encourages his wife to seek an abortion in the event of an unintended pregnancy. Further research is needed to examine this important topic.
The results on ethnicity and use of abortion also suggest that husbands play an important role in decision making: The proportion of pregnancies ending in abortion and the abortion rate were greater among women whose husbands were Gilak or Mazandarani. The widespread use of withdrawal may partly explain this elevated use of abortion. According to another study, 1 the Tehran population is moderately religious, and the current research found an inverse relationship between abortion and the degree of religiosity.
The findings on health-related reasons for getting an abortion should be looked at with some caution in the context of Iran, where abortion is severely restricted. An important area of uncertainty is whether the potential health risk to the mother or the fetus has been identified by only the woman herself or-as required by law-by three expert physicians and a legal physician, appointed by the judiciary. Since serious threats to maternal or fetal health are legal reasons for obtaining an abortion in Iran, many women may report one of these because they are socially acceptable and provide a legal or moral justification for what otherwise may be an illegal abortion. Furthermore, if one assumes that abortions obtained for reasons not related to health are illegal, respondents' reports of their reasons would imply that 70-80% of abortions in Tehran were most likely performed illegally and clandestinely.
Despite the fact that a large proportion of abortions were preceded by failures in withdrawal use, it should be noted that a greater rate of abortion associated with such failures would have been expected if married women had not had access to emergency contraceptive pills. Withdrawal remains a popular method among many married women, and having wide access to free emergency contraceptive pills-supplied by the Ministry of Health through health centers and clinics 16 -enables women to prevent many unwanted pregnancies. Generally, the study's findings on the relationship between contraception and abortion support the view that access to and use of effective modern contraceptives, including emergency contraceptive pills in the event of method failure, may decrease the demand for and reliance on abortion among married women living in Tehran.
Stabilized fertility levels and preferences may also be related to the low incidence of abortion in Tehran. The relationship between abortion and contraceptive use has been shown to be mediated by the stage of a country's fertility transition; that is, after fertility levels stabilize-normally when the fertility transition is completed-contraceptive use continues to increase and the abortion rate falls. 17 Tehran represents a clear-cut example of this, as its total fertility rate, which was 1.3 children per woman in 2000, remained below replacement level in 2009 (1.6 children). Over this period, contraceptive prevalence has been the most important determinant of fertility, accounting for 63-69% of the below-replacement fertility rates. 8, 18 In contrast, the abortion rate was estimated to be responsible for only 3% of the corresponding reduction in fertility. 18 Given that access to legal abortion in Tehran is severely restricted, and hence recourse to illegal abortion entails significant cost and risk, and also given the high prevalence of contraceptive use and easy access to free emergency contraceptive pills, one would expect fewer unwanted pregnancies* and a lower abortion rate. Nonetheless, the actual abortion rate in Tehran is likely higher than that estimated by the current study, as abortion underreporting in surveys has been well documented. [19] [20] [21] 
Strengths and Limitations
The abortion rates and the proportions of pregnancies ending in abortion calculated for socioeconomic and demographic subgroups of women were based on abortions reported in the five years preceding the survey, in an effort to minimize bias from retrospective reporting. Limiting analysis to abortions in this period also lessens the possibility that women's characteristics may have changed since the reported abortions. However, because information on characteristics (except age at abortion) was collected at the time of interview, the possibility of some inconsistency must be considered when interpreting findings, especially for fertility preference and desire, which often change over time. In addition, it was assumed that abortion underreporting did not vary by women's characteristics.
Survey-based abortion estimates have been considered to be incomplete, as some women do not report their abortions, especially in face-to-face interviews. 19 Several stud- ies have indicated that, on average, only half of induced abortions performed in the United States and other countries were reported by women during face-to-face interviews in representative surveys. [19] [20] [21] These studies also showed that abortion underreporting varied substantially across subgroups of women.
Conclusions
This study helps identify subgroups of women who are in particular need of services and counseling to prevent unintended pregnancy. Clearly, any shifts in the country's current population policy and family planning program may affect the incidence of abortion in Iran, given the strong motivation of couples to achieve a small family size. Currently, Iran's government has identified the country's below-replacement total fertility rate (1.8) 6 as a threat to future development, and has recommended a doubling of the nation's population. Should this political debate result in a new population policy-one in which family planning services and counseling are limited-it is likely that the incidence of unsafe, clandestine abortion will increase. 
